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@ Plant for making tyre carcasses for vehicle wheels. 



© The plant comprises a plurality of assembling 
drums (2) moved along a predetermined assembling 
patfi. Each drum encounters, acccording to a pre- 
established sequence, a number of primary work 
stations (10, 11, 12, 13) each intended for the ap- 
plication of a respective main component (4, 5. 6, 7) 
common to a plurality of carcass types included in a 
predetermined production range. Alternated with the 
primary stations are auxiliary v^^ork stations (14, 15) 
intended for applying specifically provided acces- 
sory components (8, 9), each being envisaged for a 



particular carcass type. Each auxiliary station can be 
removed and replaced by a different station depend- 
ing on the type of process to be carried out and is 
movable between a rest position in which it is per- 
pendicularly moved away from the assembling path 
and a work position in which it is operatively dis- 
posed along the assembling path, in order to ex- 
ecute the application of the respective accessory 
component. The primary work stations (10, 11, 12, 
13) can be moved close to and apart from each 
other along the assembling path. 
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The present invention relates to a plant for 
making tyre carcasses for vehicle wheels, compris- 
ing a plurality of assembling drums capable of 
being moved along a predetermined assembling 
path; a plurality of primary work stations disposed 
consecutively in side by side relation along said 
assembling path and each designed to apply ar- 
ound each individual assembling drum, a main 
component common to a plurality of carcass types 
included in a given production range; at least one 
auxiliary work station disposed along said assem- 
bling path and designed to apply, around each 
individual assembling drum, at least a predeter- 
mined accessory component, intended for a spe- 
cific one of said tyre carcass types. 

In is known that in making vehicle tyres for 
motor cars for example, the accomplishment of a 
so-called carcass is first provided, which carcass is 
achieved by successively assembling several dif- 
ferent components. 

In the connection it is noted that generally the 
use of a given number of main components is 
provided which are common to all carcass types 
falling within a given production range. There are 
then accessory components each relating to a spe- 
cific carcass type included in said range. 

in other words, the different carcass types in- 
cluded in a production range can be distinguished 
from one another depending on the presence 
thereon of the various accessory components 
and/or the typology of the accessory components 
themselves. 

By way of example, when carcass for tubeless 
tyres are to be produced, that is tyres that in use 
do not require the presence of an inner tube the 
main components can be considered to include a 
so-called "liner" that is a layer of elastomeric air- 
proof material, a carcass ply. a pair of annular 
metal elements, commonly referred to as bead 
cores, around which the opposite ends of the car- 
cass ply are folded, as well as a pair of side pieces 
made of elastomeric material, extending over the 
carcass ply at laterally opposite positions. The ac- 
cessory components may in turn consist of one or 
more additional carcass plies, one or more reinforc- 
ing bands overlying the carcass ply or plies at the 
areas turned up around the bead cores, and others 
In modern production processes the assem- 
bling of the different components is carried out on 
automated plants including a plurality of assem- 
bling drums moved following a precise working 
sequence in accordance with the manufacturing 
process to be executed. These plants consist of a 
plurality of work stations disposed consecutively in 
Side by side relation, each of which lends itself to 
carry out the application of a predetermined com- 
ponent onto the assembling drums that in turn are 
brought in front of it. 



In particular there are primary work stations 
intended for application of the main components 
Which are always active, irrespective of the carcass 
type being produced. Alternated with the various 
5 pnmary work stations there are one or more auxil- 
iary work stations, intended for application of ac- 
cessory components, if required. The activation or 
deactivation state of these auxiliary stations de- 
pends on the carcass type in progress of manufac- 
10 ture. 

In accordance with the invention it has been 
found that in order to achieve a very versatile plant 
offenng excellent features of flexibility in use sim- 
ple setting up and productivity, the auxiliary work 
rs stations should conveniently be quickly replaced 
by other stations more suitable for the type of 
process required at the moment, being at the same 
time adapted to be moved away from the path 
along which the assembling drums move, when 
20 they are to be kept inactive. Said primary work 
s ations too should be movable along the assem- 
bling path so as to be moved apart from, and close 
to each other in order to enable one or more 
auxiliary stations to be inserted therebetween or 
25 removed therefrom. Thus a great simplification in 
the plant setting up and servicing operations is 
achieved, along with a reduction in the time re- 
quired for carrying out the working cycle of the 
plant when the auxiliary stations are to be held at 
30 rest, as well as a great simplification in the oper- 
ations necessary to adapt the plant to the manufac- 
ture of different carcass types. 

The present invention in one main aspect re- 
lates to a plant for making tyre carcasses for ve- 
35 hide wheels, comprising a plurality of assembling 
drums moved along an assembling path providing 
a number of stop positions, each intended for coin- 
ciding with a specific operating step of the carcass 
manufacturing process, characterized in that at 
40 least one auxiliary work station is movable between 
a rest position in which it is moved away from the 
assembling path, and a work position in which it is 
brought onto the assembling path and disposed in 
an operative condition at one of said stop positions 
45 m order to carry out the application of one acces- 
sory component. 

Preferably, the movement of the individual aux- 
iliary work stations occurs following a trajectory 
perpendicular to said assembling path along which 
50 the auxiliary work stations operate preferably in 
alignment with the primary work stations, along a 
common work axis, advantageously the axis of 
rotation of the carcass being produced. The com- 
mon work axis is preferably linear but may be 
55 curved or circular. 

It is also provided that at least one of said 
primary stations may be alternately movable, paral- 
lelly to the assembling path, between one operating 
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position, at one of said drum stop positions, and a 
second position which is shifted in relation to said 
operating position by an amount not lower than the 
front bulkiness extension of at least an auxiliary 
work station in order to enable said auxiliary work 
station to occupy its work position at said drum 
stop position. 

The present invention in a further aspect pro- 
vides: one primary work station arranged to apply 
one main component, an elastomeric sealing layer 
for example, around the individual assembling 
drums; a second primary work station arranged to 
apply a second main component, one carcass ply 
for example, around said elastomeric sealing layer; 
one auxiliary work station arranged to optionally 
apply a semifinished additional piece, a second 
carcass ply for example, around the main carcass 
ply; a third primary work station arranged to apply 
a third main component, i.e. to associate a pair of 
bead cores for example with the opposite edges of 
the carcass ply or plies; a second auxiliary work 
station arranged to apply a further semifinished 
additional piece, a pair of reinforcing bands for 
example, at laterally opposite positions onto said 
carcass ply or plies; and a fourth primary work 
station arranged to add another main component, 
i.e. to apply a pair of side pieces of elastomeric 
material for example onto said carcass ply or plies, 
at laterally opposite positions. 

Advantageously, each of said primary work sta- 
tions is movable parallelly to the assembling path, 
iDetween one operating position at one stop position 
of said drums and a second position in which it is 
moved away from the preceding position by sub- 
stantially the same measure as the positioning 
pitch of said drum stop positions. 

Further features , and advantages will become 
more apparent from the detailed description of a 
preferred embodiment of a plant for making tyre 
carcasses for vehicle wheels in accordance with 
the invention, given hereinafter by way of non- 
limiting example with reference to the accompany- 
ing drawings, in which: 

- Fig. 1 is a diagrammatic plan view of a plant 
for producing carcasses in accordance with 
the invention, also showing the working steps 
in succession carried out in the different work 
stations; 

- Fig. 2 is a diagrammatic view of one of said 
assembled carcasses seen in section. 

Referring particularly to Fig. 1 , a plant for pro- 
ducing tyre carcasses for vehicle wheels in accor- 
dance with the present invention has been gen- 
erally identified by reference numeral 1 . 

Plant 1 is intended for making a given range of 
carcass types, in particular carcasses for tyres of 
the type commonly referred to as tubeless, that is 
to be used without an inner tube. Said tyre produc- 



tion range is comprised of all tyres of different 
types and sizes that can be made on the same 
plant, keeping the corresponding equipments un- 
changed, such as for example the assembling 
5 drums, bead core supports, etc. One ol these car- 
casses is shown in Fig. 2 just as an indication, and 
denoted "C". 

Plant 1 comprises a plurality of assembling 
drums 2 which are guided along a given assem- 
10 bling path providing different stop positions for the 
drums, at which positions each drum according to 
a specific operating step of the assembling process 
undergoes the application of a particular compo- 
nent intended for the achievement of carcass "C". 
15 In the particular embodiment shown, all stop posi- 
tions are conveniently aligned along a common 
work axis coincident with the axis of the carcass 
being manufactured. 

In known manner, between the different com- 
20 ponents that are used for the purpose of obtaining 
the assembled carcass "C", it is possibile to iden- 
tify main components that are common to all car- 
cass types provided in the production range, and 
accessory components, each of which is specif i- 
25 cally intended for a given type of carcass. 

In the embodiment shown the main compo- 
nents comprise an airproof layer 4 of elastomeric 
sealing material commonly referred to as "liner", 
designed to internally cover or line the finished 
30 tyre, a main carcass ply 5 to be disposed over the 
elastomeric sealing layer 4, a pair of bead cores 6 
provided with respective elastomeric fillers 6a to be 
engaged to the opposite ends of the carcass ply 5 
and a pair of side pieces 7 of elastomeric material 
35 to be disposed over the carcass ply 5 at axially 
opposite positions. 

The accessory components, in tum, may for 
example comprise an additional carcass ply 8 to be 
disposed over the main carcass ply 5 before the 
40 bead cores 6 are assembled and a pair of textile or 
metal reinforcing bands 9 to be disposed over the 
carcass ply or plies 5, 8 at laterally opposite posi- 
tions, in the region of the folded portions of said 
plies, before the assembling of the side pieces 7. 
45 The main components 4, 5, 6, 7 and acces- 

sories 8, 9 are sequentially engaged in known 
manner around the individual assembling drums 2 
upon the action of respective primary work stations 
10, 11, 12, 13 and auxiliary work stations 14, 15. 
50 operating at said drum stop positions. 

In greater detail, at a first primary work station 
10 the elastomeric airproof layer 4 is wrapped 
around the individual assembling drums 2. 

Following the first primary station 10 there Is a 
56 second primary work station 11 at which the main 
carcass ply 5 is wrapped around said drums, so as 
to overlie the airproof elastomeric layer 4. 
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Subsequently, the individual assembling drum 
2 can be supplied from a first auxiliary assemblino 
station 14. with the additional carcass ply 8 (see 
box "A" in dotted line in Rg. i) designed to be 
disposed so as to overlie the main carcass ply 
Then, each assembling drum 2 may be supplied 
from a third primary work station 12. with the bead 
cores 6 that are engaged to the carcass ply or 
P les 5. 8 by folding back the opposite ends of said 
pnes around the bead cores. Afterwards (see box 
B rn dotted line in Fig. i) the activation of the 
second auxiliary work station 15 may occur, this 
station bemg designed to apply the reinforcing 
bands 9. as well as of a fourth primary work station 
relies" application of the side pieces 7 

In an original manner, the auxiliary work sta- 
tions 14, 15 are mounted on respective transverse 
slide guides 16, 17 and. upon command of ac- 
tuators not shown as obtainable by any known 
manner, lend themselves to be individually dis- 
placed, preferably following a trajectory substan- 
tially perpendicular to the assembling path The 
displacement of the individual auxiliary stations 14 
15 takes place between a rest position, in which 

Z!^ 1 . assembling path, in particular sepa- 
rated therefrom for possible interposition of primary 

are located along the assembling path, being in 
alignment with the primary work stations 10 1 1 12 
13. and disposed operatively at one of said drum 
stop positions, in order to carry out the application 
Of the corresponding accessory components 8 9 

The possibility of moving the auxiliary work 
stations 14. 15 away from the assembling path ' 
enabling them to be staggered relative to the pri- 
mary work stations 10, 11, 12. 13. greatly facilitates 
the execution of all operations necessary for sup- 
P ying said stations with the pieces of semifinished 
products to be assembled on the assembling 
drums 2. as well as the execution of possibile 
servicing operations and operations tending to re- 
place the supply turrets depending on the type of 
process to be carried out. 

In addition, these supply, replacement and ser- 
vicing operations are greatly facilitated as regards 
the primary work stations 10, 11. 12. 13 too, which 
are disposed adjacent the auxiliary stations 14 15 
by virtue of the free room created as a result of the 
auxphary stations being moved to their rest position 
Preferably said auxiliary stations (14, 15) are 
tocated along the assembling path at the position 

sTal'ns n/^,f °' ^^'^ PrimarVwork 

stations (11. 12), which is mounted in an original 
manner on respective longitudinal slide guides 18 
extending parallelly to the assembling path and has 
been previously moved away from its work posi- 



t.on, parallelly to the assembling path by an 
amount not lower than the front bulkiness extension 
of the auxiliary work stations, in order to enable 
access of said stations to the respective work Ts 
tion, at the drum stop position. 

According to a preferential aspect of the inven- 
tion, each of the primary work stations 10 11 12 
13 IS given this shifting possibility through 'said 
ongitudinal slide guides 10: all stations can ther^ 
fore be moved parallelly to the assembling path 
between one operating position and a second posi- 
tion displaced sideways with respect to said first 
position. In addition and preferably the translation 
oiTch" nf 1 to the positioning 

pitch of the drum stop positions. It is therefore 
advantageously possible to move the primary work 

-v^- 

bJlT? ^hen the auxiliary stations must be 
brought from the rest position they occupy to the 
operating position, the primary work stations can 
be moved parallelly to the assembling path in order 

path °^ ""^ ^"'^"'^'^ ^° 

When for example, with reference to Rq 1 the 

o the additional component 8. the primary station 
11 adjacent the auxiliary station 14 is mo7ed Ic^e- 

30 over a length at least equal to the front bulkiness 

substantially corresponding to the positioning pitch 
Of the drum stop positions, to enable the sta«on 14 
to gam access onto the assembling path 
35 Obviously the same as above also applies with 

reference to the primary work station ^2 for the 
~or5.~°" °^ — -"'ary 

40 cific'^riln! T''^ '^^P^'^ding on the spe- 

aoart "^^^ '°P°^'^f>^y- ^ simultaneously move 
apart two adjacent primary stations in opposite 
directions in order to enable the auxiliary station 
ly-ng behind to enter the area thus let free between 
said pnmary stations. 

tho "L^"'^^ °^ ^*3«ons parallelly to 

the assembling path also enables two different sta- 

PcSion ^' '^'"^ ^^""^ ^^°P 

50 it.Pif^l^K^'"II' "'^"^ °^ 'ends 
so rtself to be adapted in a very quick and easy 

for thf^ S '""^ '^^'"^ assembling process suitable 
for the different carcass types. 

. It will be also recognized that the possibility of 
moving the individual primary work stations 10 1 1 
nf'f L^^V ^^^^ tfie advantage 

oLra^' Tia^"^ "^^ """'"9 "P ^«--i"9 
operations to be carried out on said stations 



7 



EP 0 555 813 A1 



8 



The assembled carcasses "C" in the manufac- 
turing plant 1 must be then submitted at least to 
the application of a so-called "belt pack" and of a 
tread band before undergoing a vulcanization pro- 
cess for the purpose of obtaining a finished tyre. 5 

This additional step is carried out in an usual 
manner following working processes and using 
plants commonly known to those skilled in the art. 

In particular, these plants may be directly con- 
nected to the plant of the invention such as to io 
accomplish an independent operating sequence 
producing tyres ready for vulcanization without so- 
lution of continuity from the semifinished product to 
the finished tyre. 

Alternatively, carcasses produced on the plant is 
of the invention can be sent to a store from which 
they will be subsequently withdrawn for supply to 
the separate plant carrying out the tyre completion 
through assembling of the belt pack 8 and tread 
band. 20 

The tyre thus completed is ready for under- 
going the final vulcanisation step. 

The invention attains important advantages. 
From the above description it is in fact possible 
to assume that the possibility of moving the auxil- 25 
iary work stations away from the assembling path 
and moving the individual primary stations 10, 11, 
12, 13 close to and away from each other makes 
the setting up and servicing of the manufacturing 
plant in question very easy, and above all offers an 30 
excellent flexibility of use of the same. 

In fact the auxiliary stations 14, 15 can be 
replaced whenever necessary in order to meet any 
specific types of process and supplied with the 
respective appropriate accessory components 35 
(additional plies 5, reinforcing bands 9 or others) in 
a very easy manner and without requiring the plant 
operation to be stopped, as they can be set in 
operation on the assembling path at any desired 
moment. ^ 

Each auxiliary station 14, 15 may also be ad-^ 
vantageously provided with an electrofluidic control 
and drive unit managing the operation thereof and 
adapted to be connected with the electronic unit 
managing the operation of the whole plant 1 merely 45 
through electric and fluidic connectors to be ac- 
tivated at the moment that the corresponding auxil- 
iary station is brought to the operating condition. 

Advantageously, the auxiliary work stations can 
be also utilized in place of one or more of the so 
primary work stations, in order to avoid the opera- 
tion of the plant being stopped during the setting 
and and/or servicing of the primary stations them- 
selves. 

The auxiliary work stations can in addition be 55 
conceived as removable and replaceable units in 
order to enable the setting up and/or servicing 
operations to be carried out at areas different from 



the ones where the plant is installed or for the 
purpose of serving a plurality of plants taking ad- 
vantage of the different assembling processes si- 
multaneously carried out on said plants. 

Obviously many modifications and variations 
may be made to the invention as conceived without 
departing from the scope of the inventive idea 
characterizing it. For example also one or more of 
the primary stations may be conceived so as to be 
moved away from the assembling path, in the 
same manner as described with reference to the 
auxiliary stations. 

Claims 

1. A plant for making tyre carcasses for vehicle 
wheels, comprising: / 

- a plurality of assembling drums (2) 
moved along an assembling path pro- 
vided with a number of stop positions, 
each Intended for coinciding with a spe- 
cific operating step of the manufacturing 
process of said carcasses; 

- a plurality of primary work stations (10. 
11, 12, 13) disposed consecutively in 
side by side relation along said assem- 
bling path and each designed to apply, 
around each individual assembling drum 
(2), at said stop positions, a main compo- 
nent (4, 5, 6, 7) common to a plurality of 
carcass (C) types included in a given 
production range; 

- at least one auxiliary work station (14, 15) 
disposed along said assembling path and 
designed to apply, around each individ- 
ual assembling drum (2), one predeter- 
mined accessory component (8, 9), In- 
tended for a specific one of said tyre 
carcass (C) types included in said pro- 
duction range, 

characterized in that 

said at least one auxiliary work station (14. 15) 
is movable between a rest position In which it 
is moved away from the assembling path, and 
a work position in which It Is brought onto the 
assembling path and disposed in an operative 
condition at one of said drum stop positions. In 
order to carry out the application of said ac- 
cessory component. 

2. A plant according to claim 1. characterized In 
that said at least one auxiliary work station (14, 
15) Is movable according to a direction sub- 
stantially perpendicular to the assembling path. 

3. A plant according to claim 1 , characterized in 
that said at least one auxiliary work station (14, 
15) in said work position in which it is located 
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along the assembling path, is in alignment with « An,., 

the pnmary work stations (10. ii. 12 13) A Plant according to claim 1 characterized in 

along a common work axis. ^^'^ assembling path is linear. 

4. A plant according to claim 1. characterized in 5 
hat at least one of said primary stations (10 
11. 12. 13) .s movable parallelly to the assem- 
bling path, alternately between one operating 
pos.t.on at one of said drum stop positions and 
a second position which is shifted in relation to ,0 

said operating position by an amount not lower 

than the front bulkiness extension of at least 

one auxiliary work station in order to enable 

said auxiliary work station to occupy its work 

position at said drum stop position. ,5 

5. A plant according to claim l. characterized in 
that It comprises: 

- one primary work station (10) an-anged to 
apply an elastomeric sealing layer (4) go 
around the individual assembling drums 

a second primary work station (11) ar- 
ranged to apply one main carcass ply (5) 
around said elastomeric sealing layer (4) 25 
- one auxiliary work station (14) arranged 
to optronally apply a semifinished addi- 
tional piece (8) around the main carcass 
ply (5); 

a third primary work station (13) arranged 30 
to associate a pair of bead cores (6) with 
the opposite edges of the carcass ply 

a second auxiliary work station (15) ar- 
ranged to apply a further semifinished 35 
additional piece to said carcass ply (5)- 
and ^ '' 

- a fourth primary work station (13) ar- 
ranged to apply a pair of side pieces of 
e astomeric material (7) to said carcass 4o 
ply (5). at laterally opposite positions. 

t .^^'^o^ding to claim 5. characterized in 
that each of said primary work stations (10 11 

ISk i '! """"^^'^ ^^'^''^''y *° assembling 45 
path, between one operating position, at one 
stop position of said dmms. and a second 
position in which it is moved away from the 
preceding position by substantially the same 
amount as the positioning pitch of said drum 50 
stop positions. 

A plant according to anyone of the preceding 
claims, characterized in that said common 

Sgdrm':."^"""^""'"""^^^'-^--- - 



EP 0 555 813 A1 




European Patent 



EUROPEAN SEARCH REPORT 



DocuME^^^ s considered to be relevantt 



EP-A-0 067 788 (MITSUBISHI JUKOGYO K.K.) 

US-A-4 053 342 (P. E. APPLEBY ET AL.) 
column 3. line 65 - column 4, line 12 * 

* column 9, line 57 - line 66 * 

rSbSeJc'SSpT "™ ''''' 

juS-A-3 389 032 (S. A.'blACK ET AL.) 

*^column 208, line 60 - column 209, line 

* claim 1 * 

US-A-3 318 745 (S. A. BLACK ET AL ) 

column 8. line 56 - column 10, line 17- 
Tigure 1 * • 

* column 52, line 63 - column 65, line 75- 
figures 89.90.99-110 » ' 

EP-A-0 004 202 (MRM CORPORATION) 
page 2. line 24 - page 3, line 4 • 
page 6, line 1 - line 26 * 

* page 20, line 1 - line 27 * 

* figure 1.2 * 



1-3,7,^ 
4-6 



1-3,7 
4-6,8 



EP 93 10 1998 
Page 1 



CTASanCATON OF IHE 
APPLICATION get. CLS | 



B29D30/08 



1,8 
2-7 



1 

2-8 



1-8 



TCCHNICAL FQUIS 
SEARCHED (Int. CLS ) 



B29D 



THE HAGUE 



CATEGORY OF CITIO DOCUMENTS 



03 MAY 1993 



FREGOSI A.M. 



r : lh€wy or prtKlpI* mieHyb,. 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



EP 93 10 1998 
Page 2 



DOCUMENTS CONSIDERED TO BE RELEVANT 



METALS) 
page 13, 11ne 19; 



GB-A-2 223 988 (APSLEY 
* page 11, line 23 
figure 6 * 

EP-A-0 448 407 (BRIodESTONE CORP.) 
the whole document 



THE HAGUE 



CATEGORY OF QTED DOCUMENTS 



■ft* Bm fiUnc <ate 



THIS PAGE BLANK (usPTO, 



